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ATTACHMENT 7

TECHNICAL JUSTIFICATION OF PROJECT

Table 7 included in this attachment and the narrative below describes the physical benefits provided by the construction of this project.

I. [bookmark: RANGE!A1]Summary of the types of physical benefits being claimed. 

· Protect existing utilities – Two 4-inch diameter sludge force mains, one 18-inch diameter sewer line, and one 36-inch treated effluent pipeline run approximately parallel to the south bank of the proposed bank protection project along Sulphur/Aliso Creek. These utilities are at risk of being damaged due to the continued erosion of the channel banks. Damage to the pipelines has 2 significant impacts:
· Damage to these lines would result in a sewage spill into Aliso Creek. Aliso Creek outlets directly into the Pacific Ocean.  This project would remove this risk and would remove any fines incurred from this spillage in the project reach length (O.C. Sewage Spill Costly for Water District, Orange County Register, February 18, 2012)(See Att7_SWF_TechJust_2of4).
· Damage to the two 4-inch force mains would interrupt the production of recycled water. These lines carry approximately 60 gallons per minute (gpm). The Regional Treatment Plant treats 64% of incoming effluent to recycled water standards. If these lines are taken offline there would be a loss of 38.4 gpm of recycled water.

· Channel Stabilization / Erosion Prevention – The existing channel slopes are very steep and near vertical in some locations. This project would prevent further erosion of these slopes. Channel enlargement, bank instability, decreases in physical habitat, negative impacts to aquatic life and other geomorphic impacts have been attributed to erosion in channels (Stream Channel Classification and Mapping Systems: Implications for Assessing Susceptibility to Hydromodification Effects in Southern California, 2008) (See Att7_SWF_TechJust_2of4).

· Flood Management – The primary benefit of flood risk management is derived from the potential to reduce risks to lives and/or property from flood events (California Water Plan, Chapter 28 - Flood Risk Management, California Department of Water Resources, 2009) (See Att7_SWF_TechJust_3of4). This project would provide flood management by stabilizing a channel that conveys floods above a 100-year flood. Sulphur and Aliso Creeks are the receiving water for numerous tributaries throughout the Aliso Creek watershed. 

· Improve Habitat / Vegetation – The construction of this project would remove ruderal plant species along the creek and would create new habitat with the fill required. The project would create a stable substrate for this habitat / vegetation. New and improved habitat will allow for native plants and animals to repopulate the area, which in turn will benefit hikers and birdwatchers entering the area (Work Under Way to Restore Native Plants in Aliso Creek, Orange County Register, November 21, 2012)(See Att7_SWF_TechJust_4of4).

· Improve Water Quality / Low Flow Treatment – A low flow swale adjacent to the underground culvert alignment would provide treatment of the urban runoff that is present in this system. Aliso and Sulphur creek are included in the State Water Quality Control Board 303(d) list as impaired water bodies. These impairments include indicator bacteria, phosphorous, selenium, total nitrogen as N, and toxicity.

· Protect Culturally Sensitive Habitat – The north bank of the channel contains culturally sensitive areas that are under threat of erosion. This project would eliminate the threat of erosion from the north bank of Sulphur Creek. Protection of these areas could then avoid breaking any federal laws and regulations, or decrease chances of lawsuits that may arise from lack of protection of the site (A Fight to Save a Sacred Site, California Cultural Resources Preservation Alliance, www.ccrpa.com)(See Att7_SWF_TechJust_4of4).

· Protect Access Road (unpaved maintenance road) – An access road currently runs through the area approximately parallel to the channel on the south bank. After completion of the project this road would be protected from failure caused by further erosion of the underlying channel bank.

II. Narrative description of the projects expected physical benefits.

a. Recent and Historical Conditions

The current reach of the project, which is just downstream of the Alicia Parkway culvert, is a natural channel. The channel’s side slopes are very steep and almost vertical in some locations. This steepening has been caused by continued erosion and invert degradation. Flood events are the primary reason behind the erosion and degradation, as noted in the Aliso Creek F4 Geomorphic Assessment (Tetra Tech 2010) (See Att7_SWF_TechJust_4of4).

b. Estimates of Without-Project Conditions

The current banks of the Sulphur Creek channel are anticipated to continually erode if no bank stabilization work is completed. Over a period of time, with several small flood events or large events, the erosion could get to a point that the utilities and access road that both run approximately parallel to the south bank could be exposed. A failure of any of these utilities would lead to sludge and other contaminants spilling into the waterway. Due to Sulphur Creek flowing into Aliso Creek, which outlets into the ocean, beaches may be closed due contaminated material spilling into channel. 

Continued degradation of the channel and habitat along the north bank, which is the land between Sulphur and Aliso Creeks, could impact a culturally sensitive area that is a Native American archaeological site. The area would be in peril with continued unabated erosion.

c. Description of the Project

The proposed project would extend the existing (3) 12’ x 12’ reinforced concrete box (RCB) culvert from Alicia Parkway to the Aliso Creek confluence. An earthen low flow swale would also be constructed along an adjacent alignment. The banks would be stabilized with the construction of the culvert and the fill required. A combination of riprap and soil stabilization would be placed along the south bank as well. Also, an existing storm drain outlet structure would be replaced with another RCB culvert to contain flood flows and would divert flows into an existing swale downstream of the project. The newly constructed channel would also be vegetated. The proposed construction was analyzed against several other alternatives in the Stabilization of Confluence of Sulphur and Aliso Creeks Conceptual Alternatives Report (Tetra Tech 2012) (See Att7_SWF_TechJust_4of4).

d. Description of Methods Used to Estimate Physical Benefits

The physical benefits were estimated using various tools and information available. The requisite tools for each benefit are discussed below.

i. Protect Existing Utilities

The lengths of the utility lines running approximately parallel to the channel were measured from existing as-built drawings. 

ii. Channel Stabilization / Erosion Prevention

The amount of bank stabilization is a measure of the length of channel to be stabilized from the current design drawings. 

iii. Flood Management

The flood management benefit was quantified using HEC-RAS software to calculate an estimated maximum flow that the new culvert could contain during a flood event. 

iv. Improved Habitat / Vegetation

The without project quantity of habitat/vegetation is an estimate based on the length of the channel and an estimated width of vegetation for both sides of the channel. The estimated width for both banks was estimated using Google Earth. Also, the amount of improved habitat for the with project conditions is an estimated area taken from the current design drawings using AutoCAD. 

v. Improve Water Quality / Low Flow Treatment

The low flow treatment measurement is a calculation of an estimated amount of water that the low flow channel could convey and treat. This calculation is based on the estimated sizing of the proposed low flow capturing system.
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vi. Protect Culturally Sensitive Habitat

The area of culturally sensitive land is an estimate provided by Dudek California Environmental Consultants. The area is a rough estimate, as the exact area is unknown at this time.

vii. Protect Access Road

The area of the access road that runs through the project was taken from the current design drawings. 

e. Acknowledgment of All New Facilities, Policies, and Actions Required to Obtain the Physical Benefits

The only new facilities that need to be constructed are the culvert, erosion protection and vegetation proposed by this project. Once this structure is in place all physical benefits would be obtained. Also, no new policies or actions are required, but it should be noted that for the water quality benefits to be obtained, the low flow channel must have water flowing. Thus, any new policies or actions that divert flows upstream from this location would impact the water quality benefit of this project.

f. Uncertainty of the Benefits, and Factors That Lead to Uncertainty

Most of the benefits were measured based on dimensions shown in the design drawings. Minor changes to those dimensions can be expected as design refinements are made. 

The only benefit that has some general uncertainty is the amount of culturally sensitive land. This area is on the north bank of the channel, and is a rough estimate provided by Dudek, Environmental Consultants (Megan Lawson, Environmental Planner, LEED GA. Dudek (760) 479-4243). The actual size of the culturally sensitive area could not be known until a complete survey of the land is performed.

g. Description of Any Potential Adverse Physical Effects

The lone adverse effect caused by the construction of this project would be a risk of erosion downstream of the culvert. This erosion could occur due to the increased velocity of the water flowing through the culvert. However, several mitigating measures have been incorporated into the design in order to lessen the impact.

III. Table 7 – Annual Project Physical Benefits

The below table quantifies all the project physical benefits listed above. All the benefits would be achieved once the project is constructed, and every year of the project life would receive the same amount of benefits. Thus, only one quantity is listed for each benefit, with the year column containing the years spanning the project life.

Also, a majority of the benefits listed below, do not have a quantifiable benefit in the without project condition. That is because the benefits will only be achieved once the project is constructed. However the habitat/vegetation benefit does have without project benefits, as there is currently an area for vegetation to grow within the banks.

	Table 7 – Annual Project Physical Benefits

	Project Name:  Sulphur and Aliso Creek Stabilization Project

	Type of Benefit Claimed: Utility Protection

	Measure of Benefit Claimed (Name of Units): Length of Utility Lines Protected

	Additional Information About this Measure: Value is measured by length of each utility through the project footprint

	(a)
	(b)
	(c)
	(d)

	 
	Physical Benefits

	Year
	Without Project
	With Project
	Change Resulting from Project

	
	
	
	(b) – (c)

	2015 – 2064
	0
	4,000
	-4,000

	Comments: Four (4) utility lines run through the project footprint, including two 4-inch sludge force lines, one 18-inch sewer line, and one 36-inch treated effluent pipe.



	Type of Benefit Claimed: Bank Stabilization / Erosion Protection

	Measure of Benefit Claimed (Name of Units): Linear Feet

	Additional Information About this Measure: 

	(a)
	(b)
	(c)
	(d)

	 
	Physical Benefits

	Year
	Without Project
	With Project
	Change Resulting from Project

	
	
	
	(b) – (c)

	2015 – 2064
	0
	1,500
	-1,500

	Comments: This measurement measured length from the design drawings. The south bank is approximately 1,000-lf and the north bank 500-lf.



	Type of Benefit Claimed: Flood Management

	Measure of Benefit Claimed (Name of Units): Cubic Feet per Second

	Additional Information About this Measure: 

	(a)
	(b)
	(c)
	(d)

	 
	Physical Benefits

	Year
	Without Project
	With Project
	Change Resulting from Project

	
	
	
	(b) – (c)

	2015 – 2064
	0
	4,910
	-4,910

	Comments: The with project measurement is the maximum amount of flows that could be contained within the new culverts.










	Type of Benefit Claimed: Improve Habitat / Vegetation

	Measure of Benefit Claimed (Name of Units): Acres

	Additional Information About this Measure:

	(a)
	(b)
	(c)
	(d)

	 
	Physical Benefits

	Year
	Without Project
	With Project
	Change Resulting from Project

	
	
	
	(b) – (c)

	2015 – 2064
	1.37
	3.20
	-1.83

	Comments: The without project assumes 40-ft on vegetation on both banks of the channel, for the 1,500-lf. The with project is an area taken from the design drawings.



	Type of Benefit Claimed: Improve Water Quality / Low Flow Treatment

	Measure of Benefit Claimed (Name of Units): Cubic Feet per Second

	Additional Information About this Measure: 

	(a)
	(b)
	(c)
	(d)

	 
	Physical Benefits

	Year
	Without Project
	With Project
	Change Resulting from Project

	
	
	
	(b) – (c)

	2015 - 2064
	0
	30
	-30

	Comments: The with project measurement is the estimated amount of flows that would flow through the low flow channel, based on estimates of future low flow capturing system.



	Type of Benefit Claimed: Protect Culturally Sensitive Habitat

	Measure of Benefit Claimed (Name of Units): Acres

	Additional Information About this Measure: 

	(a)
	(b)
	(c)
	(d)

	 
	Physical Benefits

	Year
	Without Project
	With Project
	Change Resulting from Project

	
	
	
	(b) – (c)

	2015 - 2064
	0
	2.75
	-2.75

	Comments: Quantity was provided by Dudek - California Environmental Consultants (Megan Lawson, Environmental Planner).













	Type of Benefit Claimed: Protect Access Road

	Measure of Benefit Claimed (Name of Units): Linear Feet

	Additional Information About this Measure: 

	(a)
	(b)
	(c)
	(d)

	 
	Physical Benefits

	Year
	Without Project
	With Project
	Change Resulting from Project

	
	
	
	(b) – (c)

	2015 – 2064
	0
	820
	-820

	Comments: The with project measurement is based on the length of access road adjacent to the proposed project as shown on the design plans.
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